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ABSTRACT
As consumers experience a greater squeeze on their time, short waits seem
longer than ever before. If firms can improve customers' perceptions of the time
they spend waiting to be served, then customers will experience less frustration
and may feel more satisfied with the service encounter. This thesis examines
customer perceptions of waiting in line and investigates methods for making
waiting more tolerable.
Our research was performed at a branch office of the Bank of Boston. The
purpose of the study was to measure changes in customer perceptions of waiting
and overall satisfaction under specific conditions. The study was conducted in
three phases: the first phase served as a control; the second phase utilized an
electronic newsboard to distract customers; and the third phase employed an
electronic clock which posted expected waiting times to incoming customers.
Our methodology differed from previous research methods in that we matched
individual customer perceptions with their actual waiting times. For each phase
of the study, video cameras recorded customer entry and exit times. At the end
of each day, the researchers matched the surveyed customers to those on the
video tape to determine actual waiting times.
We proved that as perceptions of waiting time increase, customer satisfaction
tends to decrease. In addition, increased distractions make the waiting
experience more interesting and tend to increase customer satisfaction. We also
found that information on the expected time in queue tends to make perceptions
of wait length more accurate but does not affect customer satisfaction.
Thesis Supervisor: Richard C. Larson
Title: Professor of Electrical Engineering and Computer Science
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INTRODUCTION
Historically, businesses interested in obtaining high levels of
customer satisfaction have focused on using knowledgeable,
pleasant servers to deliver high quality products and services to
their target markets. In today's environment, this approach is
insufficient. Changes in American lifestyles have profoundly
altered consumers' values. Today's consumer not only demands
quality, but also demands that products and services be delivered
quickly. Firms must respond to these changes if they wish to
remain competitive.
This thesis will examine customer perceptions of waiting in
line, and will focus on methods for making waiting time more
tolerable. Rather than taking an operational approach, such as
looking at the effects of reducing actual waiting times on customer
satisfaction, we focus primarily in the area known as 'queue
psychology". Our premise is that manipulating customers'
perceptions of the waiting experience can be as effective as
reducing the actual length of the wait.
WHY IS SPEED IMPORTANT TO CONSUMERS?
The changing demographics of the last ten years have made
individuals' time more valuable now than it has been in decades.
Americans today work longer, more varied hours than they have
since World War II. The past decade has been one of stagnating
wages and drastic unemployment shifts. Consequently, many
Americans have been forced to work overtime or hold second jobs
in order to maintain their middle-class lifestyles. The average
workweek has risen from 40.6 hours in 1973 to 47 hours a week in
1988.1 It follows that during the same period American leisure
time has declined from 26.2 to 16.6 hours a week.2 Furthermore,
as the service sector of our economy expands, the structure of the
traditional forty hour work week is eroding. Today, weekends are
workdays and 24 hour service operations are commonplace.
These economic pressures have shifted consumer values.
Since workers have fewer non-working hours, they place a greater
value on their free time. This shift can be evidenced by the
1"More time spent winning bread, less enjoying it," Boston Globe,
16 January 1989, p. 1 .
2
"Out of Time," Jerome Richard, The New York Times, 28
November 1988, sec. L, p.A25.
increase in time buying and saving services,3 and by the popular
concept of "quality time."
HOW CAN FIRMS ADJUST TO MEET THE NEEDS OF
TODAY'S CONSUMERS?
Since customer satisfaction hinges upon the understanding of
customer needs, firms must value the preciousness of their
customers' time. Consumers consider waiting as inactive, wasted
or lost opportunity time. As they experience a greater squeeze on
their time, short waits seem longer to them than ever before.
Therefore, to attain higher levels of customer satisfaction firms
should focus on making customers feel that they are wasting as
little time as possible.
This implies that transactions should seem brief so that
customers have more free time for themselves. The major ways
that this can be accomplished are through operations management
and perceptions/expectations management.
3Carol L. Anderson, "Selling Time: Emerging Trends in the
Consumer Service Industries," MIT Master's Thesis, May 1988.
Operations Management Approaches
Traditional operations management theory tells us that the
way to make customers feel they are spending less time in line is
to physically reduce the length of the wait. This can be
accomplished by increasing staffing levels or improving employee
productivity. Although this approach is certain to produce shorter
waits, it is not clear that it will always be effective in improving
customer satisfaction. In particular, it is conceivable that
customers will not notice that staffing has improved and line waits
have decreased; thus their satisfaction with the service provided
may not improve. In addition, increasing staffing levels can prove
very expensive, particularly in a low-unemployment economic
environment.
Perceptions and Expectations Management Approaches
An alternate way to improve customer satisfaction is to
directly manipulate customer perceptions and expectations of
waiting. The logic behind perceptions and expectations
management is that perception is reality. In the case of customer
satisfaction, if a customer thinks that he is satisfied, than he is
satisfied. Similarly, if a customer thinks that his wait was short
enough then it was short enough, regardless of how short or long it
10
actually was.
A major benefit of perceptions/expectations management is
that it is often very inexpensive to implement.
PREVIOUS WORK IN QUEUE PSYCHOLOGY
Empirical research into the psychology of waiting dates back
to at least 1955, when Hirsch, Bilger, and Deatherage, studied the
effects of auditory and visual backgrounds on perceptions of
duration. Hirsch, et al., asked subjects to replicate a tone which
they heard in either a quiet or a noisy environment. The
researchers observed that short durations tended to be
overestimated, while long durations tended to be underestimated.
In addition, they found that subjects thought they heard the tone
for a longer time in a quiet environment than in a noisy
environment.4
A more recent study focused on the perceptions of time
commuters spent waiting for and traveling on a train in the Boston
subway system. Barnett and Saponaro compared customer
perceptions and expectations of commuting time with actual
observations. They found that while recent construction had not
disturbed the trains' operations from their regular schedule, it had
upset perceptions. The authors concluded that riders experienced
41.J. Hirsch et al., "The Effects of Auditory and Visual Background
on Apparent Duration," American Journal of Psychology, vol. 69,
p.561.
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an asymmetry in perceptions: although they were quick to sense a
decline in service quality, they were far slower to recognize when
the problem had been corrected.5
Maister has developed a theory of queue psychology which
focuses on a combination of perceptions and expectations
management. In particular, he has defined a concept which he
calls the "First Law of Service":
Satisfaction = Perception - Expectation'
According to Maister,
... if you expect a certain level of service, and perceive
the service received to be higher, you will be a satisfied
customer....there are two main directions in which
customer satisfaction with waits (and all other aspects of
service) can be influenced: by working on what the
customer expects and what the customer perceives.7
Maister has proposed eight principles which organizations can
use to influence their customers' satisfaction with waiting times:
'Arnold Barnett and Anthony Saponaro, "The Parable of
Line," Interfaces, vol. 15:12, March-April 1985, pp.33-39.
6David H. Maister, "The Psychology of Waiting Lines,"
Business School Note 9-684-064, Rev.5/84, p.2.
the Red
Harvard
7Ibid.
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1. Unoccupied Time Feels Longer than Occupied Time
2. Pre-Process Waits Feel Longer than In-Process Waits
3. Anxiety Makes Waits Seem Longer
4. Uncertain Waits are Longer than Known, Finite Waits
5. Unexplained Waits are Longer than Explained Waits
6. Unfair Waits are Longer than Equitable Waits
7. The More Valuable the Service, The Longer I Will Wait
8. Solo Waiting Feels Longer than Group Waitings
Larson has observed that a key determinate in satisfaction
with the waiting experience is the degree of "social justice". He
notes that even if waiting times are very short, customers may
become infuriated if the system violates the principle of first in,
first out.? Larson's research have uncovered several instances
where perceptions of queuing have influenced customer satisfaction.
For example, he notes that for fast food customers, satisfaction in a
single queue system (such as that used by the Wendy's chain) may
8Ibid., p.3.
'Richard C. Larson, "Perspectives on Queues: Social Justice and
the Psychology of Queuing," Operations Research, vol. 35, November-
December 1987, no. 6, p.8 95 .
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be higher than that at multi-queue chains (such as McDonald's).
Ironically, customers wait longer in a single queue system.
Apparently, customers would rather wait in a longer line if they
know they will be processed in first come, first served, order.
Larson's other observations on the psychology of waiting include
stories about banks, department stores, restaurants, airports,
elevators, and police emergency systems, to name a few.'0
Numerous researchers have commented on the influence of
service transaction time on customer satisfaction levels. Juran has
noted that "a striking feature of the service industries is that the
time required to provide service is regarded as an element of
quality."" He indicates that both the length of the line and the
integrity of the queue (i.e., adherence to the "first come, first
served" principle) are important components of customer evaluation
of the time spent in line.
In addition, several studies have examined the concept of the
"time budget" and its effect on consumer purchasing habits. This
'
0Richard C. Larson, "There is More to a Line than Its Wait,"
Technology Review, July 1988, pp.60-67.
"J.M. Juran and R.S. Bingham, "Section 47: Service Industries,"Quality Control Handbook, (J.M. Juran, ed. 1979), p.4 7-4 .
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area of research focuses on evaluating how consumers choose
among numerous activities, given the constraint of limited
available time. An excellent review of the time budget literature is
provided by Venkatesan and Anderson.'2
Bateson has noted that time spent in unpleasant encounters
often seems to pass more slowly than time spent in pleasant
encounters. Thus, he concluded it is the perception of time, rather
than clock time, that is relevant when considering delivery of
customer services.'3
Similarly, Lewis and Klein have studied the presence of
gaps" in the measurement of service quality. Their premise, which
builds on the work of many other researchers, notably
Parasuraman, Zeithaml and Berry'4, is that there are many
differences between the service a company tries to provide its
customers and the level of service customers actually believe they
12M. Venkatesan and Beverlee B. Anderson, "Time Budgets and
Consumer Services," Service Marketing in a Changing Environment,(Block, Thomas M., et al., ed. 1985), pp.5 2 -5 5 .
'
3John Bateson, "Self-service Consumer: An Exploratory Study,"
Journal of Retailing, 1984.
'
4Valarie A. Zeithaml, A. Parasuraman and Leonard L. Berry,
"Problems and Strategies in Services Marketing," Journal of
Marketing, vol. 49, Spring 1985, pp.3 3 -4 6 .
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receive. Lewis and Klein empirically tested their hypotheses for
two types of service organizations. The authors observed a
significant difference between the providers' perceptions of the level
of service they delivered and customer perceptions of service
delivery.'5
Two of the world's foremost test sites for experiments about
the psychology of queuing are the Disneyland and Disney World
theme parks. Disney management realizes that "'There's a real art
to line management, '"'' and does its utmost to make the waiting
experience less psychologically wearing. Lines at Disney theme
parks are always kept moving, even if only to dump customers into
one of a series of pre-ride waiting areas. Newsweek observed that,
to influence customer expectations,
...the waiting times posted by each attraction are
generously overestimated, so that one comes away
mysteriously grateful for having hung around 20
minutes for a 58-second twirl in the Alice in Wonderland
teacups"
15Robert C. Lewis and David M. Klein, "The Measurement of Gaps
in Service Quality," The Service Challenge: Integrating for
Competitive Advantages, (John Czepiel, ed. 1986), pp.35-40.
'
6Dick Numis quoted in Newsweek by Charles Leerhsen, "How
Disney Does It," (April 3, 1989) p.52.
17Ibid.
17
Attention to making waiting time pleasurable appears to have paid
off: even though Disney's theme park lines get longer each year,
customer satisfaction, as measured by exit polls, continues to rise. 18
18
"Ibid., p. 5 0.
THE STUDY
GETTING STARTED
In November 1988, we were referred to the Electronic
Banking Division of the Bank of Boston by our thesis advisor
Professor Richard Larson of MIT.
At the time, the bank was contemplating installing the
Camtron system in several of its branches. The Camtron system
measures queuing statistics and uses this information to provide
banks with suggestions for improving staffing and service levels.
Appendix A contains copies of promotional materials describing the
benefits and features of Camtron.
In addition, the Electronic Banking Division had recently
begun experimenting with electronic newsboards. The division had
installed a board at an off-premise ATM site and management felt
it was a great success. They were interested in determining if
customers would respond positively to a similar installation in a
branch office. Appendix B contains copies of promotional materials
describing the benefits and features of the newsboard.
Bank of Boston management had many questions they wished
to answer before investing further in these new technologies. They
wondered if the equipment worked accurately, how the branch
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employees would adopt to the equipment, and most importantly
how customers would perceive the improvements. In sum, the
bank needed to know if the new technologies would have a
noticeable impact on customer satisfaction levels.
Our interests focused primarily on the psychology of queuing.
We believed that if we could improve customer satisfaction by
manipulating customer perceptions in a real world setting then we
could legitimize the use of altering perceived waiting times as a
management tool. The Bank of Boston's willingness to adhere to
MIT's rigorous thesis deadlines provided an excellent opportunity
for us to meet our objectives as well as to answer the bank's
questions.
PURPOSE
The purpose of the study was to measure changes in customer
perceptions of waiting and overall customer satisfaction under
specific conditions. Our study was designed to test the following
hypotheses:
1) As the perceptions of waiting increase, customer
satisfaction decreases.
20
2) Increased distractions reduce the perceptions of waiting
time, increase customer interest level, and may improve customer
satisfaction.
3) Known waits seem less stressful than uncertain waits and
may improve customer satisfaction.
In addition, we explored differences between customers'
perceptions of waiting and their actual waiting times, as well as
how long customers felt was a reasonable waiting time.
21
METHODOLOGY
OVERVIEW
The study took place in three phases, with the first phase
serving as a control. In the second and third phases we
manipulated variables we believed would alter perceived waiting
times and customer satisfaction levels. The intent of the
manipulations were as follows:
PHASE MANIPULATION METHOD INTENT
I None No Changes Control Group
II Distractions Newsboard Improve Perceptions
III Certainty Clock Improve Perceptions
Each phase of the study was conducted at the 60 State Street
branch office of the Bank of Boston in downtown Boston. Test
dates were chosen to include the heaviest traffic days for the
branch. Each phase lasted three days, Wednesday through Friday,
of the same week. With the exception of Phase II, phases included
either a 1st or 15th of the month, which are the most common
paydays. Actual and perceived waiting times and customer
satisfaction levels were measured in a similar manner for each
22
phase.
MEASUREMENT
Measuring Actual Waiting Times
Two video cameras measured actual waiting times. One
camera was focused on the queue entry point while the other
focused on the point where customers left the line to see a teller.
The shots from the two cameras were combined onto one VCR tape
which toggled between the entry and exit points. The VCR also
recorded the time of day, including seconds, as it filmed.
Perceptions of waiting and customer satisfaction were
measured by personal interviews. Researchers questioned
customers as they left the teller window. After a subject answered
all the questions the researcher jotted down a physical description
of the customer and the time of day on the back of the
questionnaire. Appendix C contains an example of the type of
notes the researchers used to describe respondents.
At the end of each day, the researchers watched the video
tape of that day's activity and matched each survey with a
customer on the tape. Once a customer was located on the tape,
his entry and exit times were recorded. The internal clock feature
of the VCR and the researchers descriptions and recent memory of
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customers' appearances insured accuracy in the matching process.
To our knowledge, the matching technique was ground-
breaking since no prior studies have matched individual
perceptions to reality. Instead, most research has focused on
matching customer perceptions with average waits during a
specified time period. Since actual waiting times can vary widely
from customer to customer we believe our matching method
provides much more accurate data.
Measuring Perceptions: Questionnaire Design
The questionnaire was designed to measure customer
perceptions and satisfaction levels.
Perceived waiting times were obtained by asking customers to
specify how long they thought they waited in line to see a teller.
Descriptions of the queuing experience were obtained by having
customers rate their wait in line with respect to three different
attributes on ten point scales. The attributes measured duration,
boredom, and stress levels. The customers were also asked an
open ended question concerning what they thought was a
"reasonable" or "fair" wait to see a teller at that particular branch.
Customer satisfaction was measured by asking customers to
rate the overall level of service they received at the branch on the
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survey date and usually. Ratings were on a ten point scale, with
end points ranging from completely dissatisfied to completely
satisfied.
Lastly, customers were asked to specify the types of
transactions performed that day and whether or not they had an
account with the Bank of Boston.
This questionnaire format was identical for all three phases.
However, during phases II and III two questions were added. The
intent of these questions was to see if customers noticed the
electronic newsboard or clock and to assess if they actually read
them. These questions were necessary since if the devices were not
noticed we would not expect them to influence customer
perceptions.
Appendix D contains copies of the three versions of the
questionnaire used for our survey.
MANIPULATIONS
Phase I: Control Study
Although it is difficult to control for all possible factors in a
real world setting, every effort was made. This phase measured
actual and perceived waiting times as well as customer satisfaction
under normal conditions. Normal conditions imply that operations
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are at their usual levels. That is, the teller staffing is not
abnormally up or down, the computers are working, and the
physical surroundings remained the same. The attempt of this
phase was to obtain a benchmark for the rest of the study.
Phase II: Increased Distractions
The device used to distract the banking customers in this
study was called SilentRadio. SilentRadio is a large, black,
electronic board measuring 36" x 6" which displays 2 lines of bright
red digital print.
Two electronic newsboards were hung above the glass shields
which protect the tellers. This location was chosen so that the
boards would be visible to all the people in line. Each newsboard
simultaneously cycled through transmissions of fifteen minutes of
up-to-the-minute news and information interspersed with five 21-
second Bank of Boston advertisements.
Appendix B contains a description of the SilentRadio system.
Phase III: Increased Certainty
The optional electronic clock feature of the Camtron system
was used to provide information to customers about the expected
length of their wait in line.
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The clock consists of an 8" x 12" sign which states that
"Expected wait in this line is n minutes." The estimated wait
number, n, is displayed by a red electronic digital readout which is
updated every few seconds. The clock was situated at the entrance
to the queue facing customers as they entered the line.
In a nutshell, the Camtron system computes estimated
waiting times by measuring when a customer enters and exits the
queue as well as session time with the teller. From these
statistics, Camtron applies queueing theory principles to compute
expected waiting times. Camtron claims that the clock is accurate
within 10%.
Appendix A contains a description of the Camtron system.
SITE SELECTION
The bank selected its 60 State Street branch for the test site.
This site is a large, busy, full-service branch which has twelve
teller windows and twenty employees. The layout is long and
narrow with the queue occupying the length of the teller counter.
Most of the customers work in the downtown area and frequent the
bank during their workday.
In addition to its heavy traffic level, the branch was chosen
because of its willingness to participate in the study and the high
27
level of dedication and competence of its staff.
SAMPLING TECHNIQUE
The layout of the bank allows for two possible exit points from
the teller counter. During the interview process one interviewer
covered each of the two exit points. An attempt was made to
question every third customer as they exited. Due to the nature of
a real world setting, this was not always possible since some
customers did not wish to participate.
Interviewers approached customers by asking them if they
would mind answering a few quick questions. In most cases, a
cover story was not necessary.
No customer participated more than once during the same
phase. However, since the bank has many repeat customers, some
customers participated in more than one phase of the study. The
researchers do not believe that this factor significantly influenced
the test results. In fact, repeat customers may increase the
external validity of the study since they are more indicative of a
real world situation.
PROJECT MANAGEMENT
Since we designed the study to have equivalent days in each
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phase, adhering to the project schedule was crucial to the success
of the project. If the necessary equipment was not in place by the
specified date then we ran the risk of losing a key testing day, such
as the first or fifteenth of the month, which could have skewed the
results.
We managed the study by distributing copies of our workplan
to key players each week and by maintaining frequent telephone
contact. Appendix E contains a sample workplan which includes
the major tasks and dates involved in our project.
Data collection during the three testing phases required over
100 hours of work. This figure includes 2.5 hours of interviewing
time and 3.5 hours of video tape reviewing time for two researchers
present on each day of the study. At least one of the authors was
present at all times, but they were often assisted by either a bank
intern or an MIT student. In total, five interviewers were involved.
We are confident that since a primary researcher was present each
day there is little chance that the use of other interviewers biased
our results.
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RESULTS
This chapter details the findings of our study. In general, our
numerical results support our original hypotheses. In addition to
describing our analytic observations we have included many
qualitative findings. We believe that these personal observations
not only support our general arguments, but will also serve to
enhance the reader's understanding of the situations we studied.
ANALYSES ACROSS THE THREE PHASES
During the course of this study we conducted 324 personal
interviews with customers at the Bank of Boston's 60 State Street
branch. Of these interviews, 116 were conducted during the control
phase, 103 during the electronic newsboard phase, and 105 during
the electronic clock phase. For analysis purposes we omitted
responses from 14 newsboard phase respondents who said they did
not notice the newsboard installation. Similarly, we did not
include responses from the 33 electronic clock phase respondents
who said they did not notice the time indicated by the electronic
clock. Table 1 provides summary statistics for the 277
questionnaires included in our analysis.
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TABLE 1
Summary Statistics For All Respondents
Phase Phase Phase Total
I II' III"
(Control) (Board) (Clock)
# Responses 116 89 72 277
Actual Wait
% 0-4 minutes 75% 40% 56% 59%
% 4-12 minutes 19% 60% 44% 38%
% > 12 minutes 6% 0% 0% 3%
Avg. Actual Wait
(in minutes) 3.6 4.8 4.3 4.2
Perceived Wait
Avg. Perceived Wait
(in minutes) 4.7 6.0 4.6 5.1
Avg. Overestimate
(in minutes) 1.1 1.2 0.2 0.9
Avg. % Overestimate 78% 43% 22% 52%
Reasonable Wait
Avg. Reasonable Wait
(in minutes) 5.8 5.9 6.1 5.9
Description of
Time in Line
(averages on
1 to 10 scales):
Short/Long 2.9 3.4 3.3 3.2
Boring/Interesting 3.9 5.4 3.8 4.3
Stressful/Relaxing 6.9 6.6 6.8 6.7
Overall Satisfaction
(averages on
1 to 10 scales):
Today 9.1 9.2 9.0 9.1
Usually 8.1 8.1 8.0 8.1
% Bank of Boston
Customers 71% 71% 75% 72%
* Only includes respondents who noticed the newsboard
** Only includes respondents who noticed the time indicated by the clock
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Actual Waiting Times
Actual waiting times were determined by analyzing video
tapes of customers entering and leaving the teller line. Figure 1
shows the distribution of actual waiting times for the 277
customers we interviewed.
Nearly sixty percent of the customers we interviewed waited
less than four minutes to be served, and only three percent waited
over twelve minutes. On average, survey respondents waited in
line 4.2 minutes before seeing a teller. However, average waiting
times for all customers were somewhat shorter than 4.2 minutes
because we did not interview customers wno did not have to wait
before being served.
Perceived Waiting Times
To measure perceived waiting times, we asked subjects "How
long do you think you waited in line today (in minutes)?" Figure 2
shows the distribution of perceived waiting times for the 277
customers we interviewed.
On average, respondents thought they waited 5.1 minutes to
see a teller. Twenty-five percent of respondents believed they had
waited exactly five minutes. In general, we observed perceptual
"anchor points" at five minute intervals. For example, individuals
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FIGURE 1
DISTRIBUTION OF ACTUAL WAITING TIMES
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FIGURE 2
DISTRIBUTION OF PERCEIVED WAITING TIMES
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who actually waited from three to six minutes often believed they
had waited five minutes, while individuals who actually waited
from seven to twelve minutes tended to say they had waited for ten
minutes.
As we had expected, our survey confirmed that people tend to
overestimate the amount of time they spend waiting in line.
Figure 3 shows the distribution of differences between perceived
and actual waiting times.
Differences between perceived and actual waiting times were
approximately normally distributed, with a mean overestimation of
just under one minute and a standard deviation of 2.5 minutes.
Customers only tended to overestimate their waiting time if they
waited longer than one minute. In fact, waits of less than one
minute typically were not perceived to be waits at all.
Reasonable Waiting Times
All respondents were asked "What do you consider a
reasonable wait in line at this branch (in minutes)?" Different
customers had very different ideas of how long constitutes a
reasonable wait. Many said that their concept of "reasonable"
varied based on when they came into the bank: for example, they
were willing to wait longest during lunch time or on pay day, since
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they expected the bank to be busy at these times. Figure 4 shows
the distribution of responses to the question about reasonable
waiting times.
On average, customers felt that 5.9 minutes was a reasonable
amount of time to wait. However, as with perceived waiting time
responses, descriptions of what constitutes a reasonable waiting
time tended to anchor around five minute intervals. Over forty
percent of respondents specified exactly five minutes in their
definition of a reasonable wait.
Descriptions of Time Spent in Line
Subjects tended to fall into one of three groups, which we
called "watchers", "impatients", and "neutrals". "Watchers" found
waiting in line very interesting, and enjoyed observing the people
and events going on at the bank. "Impatients", on the other hand,
could not think of anything more boring than waiting in line. In
general, they considered the waiting experience a complete waste of
time. "Neutrals", as their name indicates, fell somewhere in the
middle of the other two groups. Individual impressions of the time
spent in line were affected by the group to which the respondent
belonged, as well as by other factors such as how time-pressured
the subject felt at the time of the interview.
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DISTRIBUTION OF REASONABLE WAITING TIMES
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Length of Time in Line
When asked to describe the wait in line on a ten point scale
ranging from short to long, respondents generally felt their waits
were relatively short. Figure 5 shows the distribution of how
customers felt about the wait, on the "short to long" scale.
On average, customers rated the length of their wait as a 3.2
out of 10. Eighty-five percent of respondents rated the wait a 5 or
less in length.
Interest Level
Customers were asked to describe how interesting their wait
was, on a scale from 1=boring to 10=interesting. Figure 6 provides
the distribution of responses to this question.
The majority of respondents rated the interest level of their
wait as a 1 (26%), 5 (22%), or 10 (11%). We associated responses
in these three categories with the "impatients", "neutrals", and
"watchers", respectively. On average, respondents rated their wait
as a 4.3 on the ten point boring to interesting scale.
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% Respondents
25 ...............................
....... A
2 3 4 5 6 7 8 9 10
BORING Rating INTERESTING
FIGURE 7
CUSTOMER IMPRESSIONS: LINE STRESS LEVEL
% Respondents
1 2 3 4 5 6
STRESSFUL Rating
7 8 9 10
RELAXING
39
1
Anxiety Level
Customers were asked to describe the waiting experience on a
ten point scale ranging from 1=stressful to 10=relaxing. Figure 7
provides the distribution of responses to this question.
The majority of respondents did not find waiting in line to be
a stressful experience. The average response to this question was
6.7, and eighty-three percent of subjects responded with a 5 or
greater.
Overall Customer Satisfaction
All respondents were asked "How satisfied are you with the
overall service level at this Bank of Boston branch?" They were
questioned about overall satisfaction on the interview date as well
as during previous experiences at the branch. Figures 8 and 9
provide the distribution of customer responses regarding overall
satisfaction.
In general, we found that customers love the Bank of Boston's
60 State Street branch. The bank received an "overall customer
satisfaction today" rating of 9.1, with sixty-four percent of
respondents indicating their satisfaction was a 10. "Overall
customer satisfaction usually" received an 8.1 rating, with forty-one
percent of respondents rating it a 10. As a result, it was difficult
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FIGURE 8
OVERALL SATISFACTION ON SURVEY DATE
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to detect effects of the installation of the electronic newsboard and
clock on customer satisfaction; there simply was not much room for
improvement.
Several customers commented that they do not mind waiting
as long it looks like the tellers are working as hard as they can.
Customers tended to become annoyed if they saw several unstaffed
teller windows or if tellers were present but not serving customers.
Account Holders vs. Non-Account Holders
72% of respondents were Bank of Boston account holders.
The remainder of the sample was primarily individuals who cash
their paychecks at the bank each week. Customer perceptions of
waiting time and overall satisfaction were not dependent on
whether the customer had an account with the Bank of Boston.
Transaction Types
Table 2 lists the number of respondents who performed each
of twelve different transaction types. The total number of
transactions is greater than the number of respondents because
some customers performed multiple transactions.
Customer perceptions of waiting time and overall satisfaction
did not depend on the type of transaction performed.
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TABLE 2
Customer Transaction Summary
Number of Percent of
Transaction Respondents Respondents
Check Cashing 156 56%
Deposit to Checking 113 41%
Deposit to Savings 31 11%
Withdrawal from Savings 15 5%
Loan Payment 5 2%
Credit Card Advance 3 1%
Certified or Cashier's Check 3 1%
Traveler's Check 3 1%
Bond Cashing or Purchase 3 1%
Foreign Currency Transaction 1 <1%
Registered Check 1 <1%
Other 14 5%
CORRELATIONS BETWEEN THE VARIABLES
All of the relationships between variables discussed in this
section are significant at the p=.05 level. Appendix F contains the
correlation coefficients and significance level information on which
these descriptions are based.
Correlations with Actual Waiting Time
Changes in actual waiting time tended to influence customer
perceptions. As expected, as actual waiting times increased, overall
customer satisfaction tended to decrease while customer stress
levels tended to increase. In addition, as actual waiting times
increased both perceived waiting times and reasonable waiting
times increased. Thus, customers recognized they were waiting
longer, but also indicated that they were willing to wait longer.
This phenomenon may have occurred because customers' definitions
of what constitutes a reasonable wait were based on the length of
the current service encounter.
Correlations with Perceived Waiting Times
As with actual waiting times, increases in perceived waiting
times were associated with decreases in customer satisfaction as
well as with increases in stress levels and definitions of a
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reasonable wait. In addition, increases in perceived waiting times
were associated with larger overestimations of the time spent in
line. This finding makes intuitive sense, since for any two
individuals whose actual waiting times were comparable, the
individual who overestimated his wait by a larger amount also
thought he waited longer than the respondent who overestimated
by a lesser amount.
Correlations with Overall Customer Satisfaction
In addition to the previously mentioned relationships between
actual and perceived waiting times and satisfaction, several other
variables impacted overall customer satisfaction.
Overall satisfaction with the service received on the survey
date was correlated with descriptions of what constitutes a
reasonable wait and usual satisfaction. Customers who had a
longer definition of a reasonable wait tended to be more satisfied
than customers with a shorter definition of "reasonable". In
addition, customers who are were usually satisfied were more likely
to be satisfied with the service on the survey date. This may have
been the case because customers used their survey date satisfaction
rating as a reference point for rating their usual satisfaction.
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Interest and stress levels of the wait also affected overall
customer satisfaction. High interest levels and low stress levels
were associated with high levels of customer satisfaction, both on
the survey date and usually.
Customer satisfaction appeared to be dependent on how
closely reality matched expectations. During the study several
customers commented that the teller lines were much shorter than
usual, and thus they were very satisfied.
COMPARISONS BETWEEN THE THREE PHASES
In order for us to make comparisons between the three survey
phases it was important that the only factor on which respondents
differed be whether or not they were exposed to the items we were
manipulating (i.e., the electronic newsboard and clock).
Specifically, actual waiting times should have been equivalent
across the three phases. However, due to differences in traffic in
the bank during these phases respondents differed in how long
they actually waited in line. We controlled for this problem by
looking at two subgroups of our sample when comparing control
respondents to newsboard and clock respondents. One subgroup
includes the 163 customers who waited less four minutes, while the
other includes the 107 customers who waited from four to twelve
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minutes. We omitted responses from control phase customers who
waited over twelve minutes since all newsboard and clock phase
respondents waited less than twelve minutes. Appendix G contains
the T-statistics and significance levels associated with all statistical
comparisons discussed in this section.
Among subjects who waited less than four minutes, control
phase subjects waited an average of 2.0 minutes and newsboard
and clock phase subjects waited an average of 2.2 minutes.
Independent T-tests comparing the mean control phase wait to
each of the electronic clock and newsboard phase mean waits
indicated no significant differences at the p=.05 level. However,
the significance levels with which the null hypotheses were not
rejected were relatively weak. Since the control mean was less
than the manipulated mean, if any statistical bias was introduced
in comparing these two groups it would tend to make the
newsboard and clock seem less effective in improving perceptions
and satisfaction than they actually were. This is true because the
average wait in phases II and II was higher than the average
control phase wait, and higher actual waits are associated with
decreased satisfaction and longer perceptions of waiting.
Among subjects who waited from four to twelve minutes
control phase subjects waited an average of 6.7 minutes, newsboard
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phase subjects waited an average of 6.5 minutes, and clock phase
subjects waited an average of 6.9 minutes. Independent T-tests
comparing the mean control phase wait to each of the electronic
clock and newsboard phase mean waits indicated no significant
differences at the p=.05 level. The significance levels with which
the null hypotheses were not rejected were quite strong.
In addition to differences in actual waiting time, we were
concerned that our results might be affected if different phases had
different transaction type or account holder/non-account holder
mixes. However, statistical tests showed that the transaction mix
and account holder to non-account ratio were relatively constant
across the three phases of our study, and thus did not influence our
results.
The division of respondents into "less than four minutes" and
"four to twelve minutes" groups may have some operational
significance. Since customers typically said they were willing to
wait about five minutes, but tended to overestimate their waits by
about one minute, they actually may only be willing to wait about
four minutes before they consider the length of the wait to be
unreasonable. Thus, the first group could be viewed as customers
who waited a reasonable amount of time, while the other group
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waited longer than they thought was reasonable. Tables 3 and 4
contain summary statistics for the two subgroups we studied.
Impact of the Electronic Newsboard
During this phase, two electronic newsboards were installed
above the teller stations. These boards presented news, weather,
sports, and other information for respondents to read while waiting
in line to be served by a teller.
87 control phase subjects and 36 newsboard phase subjects
waited in line less than four minutes before being served by a
teller. 22 control phase subjects and 53 newsboard phase subjects
waited in line from four to twelve minutes before being served by a
teller.
Installation of the newsboard did not significantly impact
perceived waiting times or the amount by which respondents
overestimated their waits. There were also no differences in
control and newsboard customers' descriptions of the wait on a 10
point scale ranging from 1=short to 10=long. Thus, the newsboard
did not appear to influence customer perceptions of the length of
the wait.
However, the newsboard did make the time spent in line
much more palatable. Interest level (measured on a 10 point scale
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TABLE 3
Summary Statistics For Respondents Who Waited
Less Than Four MIinutes
Phase Phase Phase Total
I If II"
(Control) (Board) (Clock)
# Responses 87 36 40 163
Actual Wait
Avg. Actual Wait
(in minutes) 2.0 2.2 2.2 2.1
Perceived Wait
Avg. Perceived Wait
(in minutes) 3.2 3.5 2.9 3.2
Avg. Overestimate
(in minutes) 1.2 1.3 0.7 1.0
Avg. % Overestimate 98% 75%1 44% 80%
Reasonable Wait
Avg. Reasonable Wait
(in minutes) 5.6 5.8 5.4 5.6
Description of
Time in Line
(averages on
1 to 10 scales):
Short/Long 2.1 1.9 2.5 2.2
Boring/Interesting 3.9 5.0 3.9 4.2
Stressful/Relaxing 7.1 7.3 7.0 7.1
Overall Satisfaction
(averages on
1 to 10 scales):
Today 9.3 9.5 9.4 9.4
Usually 8.1 8.0 8.2 8.1
% Bank of Boston
Customers 75% 81% 80% 78%
Only includes respondents who noticed the newsboard
** Only includes respondents who noticed the time indicated by the clock
TABLE 4
Summary Statistics For Respondents Who Waited
Four To Twelve Minutes
Phase Phase Phase Total
I II' III"
(Control) (Board) (Clock)
# Responses 22 53 32 107
Actual Wait
Avg. Actual Wait
(in minutes) 6.7 6.5 6.9 6.7
Perceived Wait
Avg. Perceived Wait
(in minutes) 7.7 7.7 6.7 7.4
Avg. Overestimate(in minutes) 1.0 1.2 -0.3 0.7
Avg. % Overestimate 18% 21% -5% 13%
Reasonable Wait
Avg. Reasonable Wait
(in minutes) 6.4 6.0 7.0 6.4
Description of
Time in Line
(averages on
1 to 10 scales):
Short/Long 4.3 4.4 4.3 4.4
Boring/Interesting 3.8 5.6 3.6 4.6
Stressful/Relaxing 6.6 6.1 6.4 6.3
Overall Satisfaction
(averages on
1 to 10 scales):
Today 8.5 9.0 8.6 8.8
Usually 7.8 8.2 7.7 8.0
% Bank of Boston
Customers 50% 64% 69% 63%
* Only includes respondents who noticed the newsboard
** Only includes respondents who noticed the time indicated by the clock
from 1=boring to 10=interesting) increased from 3.9 to 5.0 for
customers who waited less than four minutes (p=.08 6), and from
3.8 to 5.6 for customers who waited four to twelve minutes
(p=.021), when the electronic newsboard was present. Figure 10
shows the effects of the electronic newsboard on customer interest
levels.
When asked to describe the wait in line on the boring to
interesting scale many respondents indicated that the line was
usually very boring, but having the newsboard to watch made it
much more interesting. After the newsboard was removed many
customers noticed that it was gone and said that they wished the
bank would reinstall it.
Correlation analysis indicated respondents who spent a
greater percentage of their time in line watching the newsboard
were more interested and relaxed than other customers and tended
to overestimate the length of their wait by a smaller amount. The
relevant correlation coefficients and significance levels appear in
Appendix F.
In addition, overall satisfaction with the service received from
the bank on the survey date increased from 9.3 to 9.5 for customers
who waited less than four minutes and from 8.5 to 9.0 for
customers who waited from four to twelve minutes when the
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FIGURE 10
NEWSBOARD CREATES MORE INTERESTING LINE
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newsboard was present. While the increase was not significant at
the p=.05 level the trend was clearly in the hypothesized direction.
Figure 11 compares average ratings of overall customer satisfaction
on the survey date for the control phase and the newsboard phase
respondents.
For the most part, customers seemed very positive about the
installation of the electronic newsboard. However, other events in
the bank may have had a greater influence on their satisfaction
levels. In particular, on one day several of the tellers were closed
for long period of time around the lunch hour, while another
processed an abnormal number of lengthy transactions. A's a
result, some respondents mentioned that they liked the newsboard
but were aggravated that there were so few tellers open during the
lunch hour.
Installation of the newsboard had a noticeable physical effect
on the line. Normally, customers in line stand facing the back of
the person in from of them. This line formation often has the
symbolic effect of crowding."9 In order to view the electronic
newsboard customers had to either twist their heads or turn their
bodies so they stood shoulder to shoulder. In so doing, customers
"
1Barry Schwartz, Queuing and Waiting, (University of Chicago
Press, Chicago, 1975), pp.177-8.
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may have subconsciously experienced the effect of being less
crowded.
In addition, during the newsboard phase customers tended to
stand completely still with their arms relaxed at their sides.
During other phases of the study subjects were extremely fidgety,
and were constantly moving around and touching their faces and
hair.
Impact of the Electronic Clock
For the third phase of our study an electronic clock was
installed at the entrance to the teller line. This clock informed
respondents of how long they should expect to wait before being
served by the teller.
87 control phase subjects and 40 electronic clock phase
subjects waited in line less than four minutes before being served
by a teller. 22 control phase subjects and 49 electronic clock phase
subjects waited in line from four to twelve minutes before being
served by a teller.
Regression analysis indicated that the clock did a reasonable
job of estimating the actual amount of time individuals would wait
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in line. The resultant regression equation,
Clock Indicated Wait = 0.92 + 0.95*(Actual Wait)
has an adjusted R-squared of 0.63. This regression implies that
the electronic clock tended to overestimate actual waiting times by
about one minute.
Installation of the electronic clock appeared to influence
perceived waiting times and overestimation of waiting times.
Specifically, perceived waiting times were lower for the clock phase
respondents than control phase respondents (2.9 minutes vs. 3.2
minutes for subjects waiting less than four minutes, and 6.7
minutes vs. 7.7 minutes for subjects waiting four to twelve
minutes). Clock phase respondents also tended to overestimate
their wait by less than control phase respondents. While these
differences are only borderline statistically significant they are
clearly in the hypothesized direction. Figure 12 shows the
differences in average overestimates of waiting time between the
control phase and clock phase respondents.
There are two reasons why the clock may have improved the
accuracy with which customers estimated how long they waited in
line. Since the clock was fairly accurate, customers may have
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believed what the clock told them and thus their perceptions were
more accurate. Or, the presence of the clock made customers more
time conscious, and thus made them more aware of exactly how
much time they spent in line than usual.
We had hoped to find that the installation of the clock
reduced customer stress levels, since we hypothesized that a known
wait would be less stressful than an unknown wait. However,
there was no difference between the control phase and clock phase
respondents in their description of the time spent in line on a scale
from 1=stressful to 10=relaxing.
In addition, although the clock appeared to improve
customers' ability to estimate the length of their wait it did not
improve their overall satisfaction with the service they received at
the bank. This may be because the presence of the clock made
respondents more aware of the time they were wasting standing in
line, which could have negate the benefits of knowing in advance
how long they would have to wait. Figure 13 compares overall
satisfaction levels on the survey date for the control phase and the
clock phase respondents.
We observed that customers liked to play "beat the clock" and
felt like they were "winning" if they spent less time in line than
the clock had indicated that they would. Although the majority of
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the clock had indicated that they would. Although the majority of
respondents "beat the clock" (since the clock tended to overestimate
waiting times), some customers became annoyed when their wait
was longer than that suggested by the clock. In addition, the
customer balking rate appeared to increase during the electronic
clock phase. In other words, more people looked into the bank, saw
the clock, and left (presumably because the wait was too long) than
did so when the clock was not there. Perhaps making customers
more aware of the time they would have to spend in line made that
time seem longer.
A FINAL NOTE
Throughout the electronic newsboard and clock phases of the
study several customers commented that service had improved
dramatically over the last few weeks and that lines were much
shorter than they had been in the past. Some even commented
that they thought the improvements were due to the addition of
new staff members (even though there were no additional staff at
the time they made the comments!) These observations may have
surfaced because the installation of the Camtron system affected
teller productivity or because February was a slower month at the
bank than usual. However, these perceptions may have occurred
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simply because customers were being entertained and interviewed
and felt that the bank cared about their concerns.
SUMMARY OF MAJOR FINDINGS
In general, our findings supported our preliminary hypotheses.
However, there were a couple of surprises. The major findings of
our study were:
1) As perceptions of waiting time increase, customer satisfaction
tends to decrease.
2) Increased distractions make the waiting experience more
interesting and tend to increase customer satisfaction.
3) Information on expected time in queue tends to improve the
accuracy of customer perceptions of waiting but does not influence
customer satisfaction.
Overall, customers tended to overestimate the time they spent in
line by about one minute and considered waits of five minutes or
less to be reasonable.
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SOURCES OF ERROR
Although our study revealed several enlightening points
concerning the management of the perceptions of waiting, there
were some weaknesses in our research. This section discusses the
sources of error in our work and suggests remedies for avoiding
them in future studies.
THE CAMTRON SYSTEM
The Camtron system was installed in the Bank of Boston's 60
State Street branch the same week we began conducting customer
interviews. Originally, we thought that if the system was installed
during all three phases of our study then its effects would be
constant and not affect customer perceptions or satisfaction.
However, this was not the case.
Prior to our study, the tellers would call "Next!" in order to
serve the next customer in line. The Camtron system provided
lights at each teller window which automatically blink to indicate
that the teller is free and ready to serve the next customer. The
system also supplies a screen which flashes stop-and-go signs with
directional arrows to help customers find the available teller.
Customers immediately noticed that "something new" was
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happening in the bank and they approached open tellers more
quickly. Consequently, this resulted in less idle time for the tellers
and queue lengths decreased as productivity improved.
In addition, the Camtron flashing light system is a device
which can be considered a distraction in itself. Although the
newsboard was much more interesting to watch than flashing
lights, the Camtron lights may have positively influenced customer
interest levels as well.
We feel the flashing lights associated with the Camtron
system provided the greatest source of error in our study, and
believe the effects of the electronic newsboard and clock may have
appeared stronger if the Camtron system had not been running
concurrently.
THE QUESTIONNAIRE
Measuring Perceptions
When asked to specify how long they thought they waited in
line to see a teller, respondents tended to anchor their answers
around five minute intervals. That is, actual waits between three
and six minutes were estimated to be five minutes and those
between seven and twelve minutes wait were estimated as ten
minutes. This natural "rounding" tendency may have distorted our
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measurement of perceived waiting times. The use of a scale
ranging from zero to fifteen minutes may reduce this problem
because it would force the participant to choose a specific number
rather than anchor at five or ten minutes.
Measuring Stress
The question which attempted to assess customer stress levels
while waiting in line did not measure what we intended. The
endpoints on our scale were "stressful" and "relaxing". The survey
results averaged about 6.8 on a ten point scale. Although this
suggests that waiting in line at the bank was more relaxing than
stressing, we feel that the results are inconclusive. In fact, many
participants laughed at the question.
Our intent was to prove that if people were better informed
about the length of their wait, then they would feel less stressed.
Based upon our experience, we feel that stress is a function of the
perceived demands or rush that a person feels at a given point in
time. Therefore, to test if reducing uncertainty via informed waits
affects stress levels, stress should be measured by more indirect
means.
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Measuring Satisfaction
Many of the 60 State Street customers are repeat customers
and were quite satisfied with the bank. Since their customer
satisfaction ratings were high (an average of 9.1), it was difficult to
measure links between changes in the perceptions of waiting and
customer satisfaction levels. Perhaps a broader rating scale would
better detect changes in perceived service levels. However,
although our results were inconclusive in this aspect, its better to
have happy customers and no survey results than great research
results and dissatisfied customers!
THE INTERVIEW PROCESS
Timing Bias
Since the survey was administered after the customer
completed his transaction with the teller, the survey results may
have been slightly biased. Once being served by a teller, it is often
difficult to recall the duration or experience in line. Furthermore,
the teller's attitude strongly influences customer perceptions of
service. Therefore, our survey question concerning satisfaction
with the overall service level of the branch may have been used by
respondents to rate their interaction with the teller rather than
one's satisfaction level with the queue length and teller service
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combined.
Self-Selection Bias
Unfortunately, the subjects who were extremely rushed or
irritated were the least likely candidates to take the time to
complete the survey. Fortunately, there were not too many of
these types of customers.
Seasonal Bias
February and March are traditionally two of the bank's
slowest months. Since all of our data collection occurred during
these two months actual waiting times may have been shorter than
normal. Thus, we may not have accurately captured how
customers feel when they wait for the usual amount of time.
Effects of Interviewer Presence
It is possible that our constant presence in the bank over a
six week period may have influenced the results. Asking customers
for their input on customer service is an act of service in itself and
maLy have been recognized by some participants, resulting in higher
satisfaction ratings.
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MANAGEMENT IMPLICATIONS
From our observations and the empirical results of our study
we have developed a list of suggestions which may help managers
improve customer perceptions of waiting. It should be noted that
waiting is only one element of the customer service mix and that
other factors significantly influence perceptions. For instance,
server competence and attitude, transaction speed, and the
available physical resources employed play a major role in the
formation of customer opinions.
ISSUES TO CONSIDER
Every line is a little different. Therefore, when attempting to
manage customer perceptions of waiting one should consider the
entire experience from the customer's point of view. Important
issues include:
1) Fairness: Can newcomers cut in front of customers who
arrived before them, or is the line first come, first served?
2) Interest Level: Is there a lot of activity going on? Are there
interesting events happening which the customer can watch while
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in line?
3) Customer Attitudes: What kind of time pressures do
customers face? Do they only have their lunch hour or are they on
vacation without a care in the world?
4) Environment: Is it uncomfortable to be waiting? Does the
customer have to stand in the cold or bake under the sun?
5) Value of Service: How important is the end result of the
transaction to the customer? Could it easily be obtained
elsewhere? Can the customer come back another time or is the
item urgent?
In sum, put yourself in the customer's shoes: what would
make waiting less frustrating for you?
SUGGESTIONS
Based on our research we have formulated ten suggestions for
managers. Some of our recommendations are direct offshoots of
our results, while others are based on qualitative observations and
previous work in the field of queue psychology.
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Suggestion 1: Do not overlook the effects of perceptions
management: consumer concern about waiting is growing.
There is no limit to the amount of frustration which waiting
can cause. Cities are becoming more crowded, the work week is
expanding, the economy is worsening and people need more free
time to deal with their frustrations. Now, more than ever, superb
service is the key to success. Using perceptions management to
improve customer satisfaction is only a tool, but it works.
Suggestion 2: Determine what is an acceptable waiting
time for your customers.
The nature of each situation varies. One minute of waiting in
a bank may go unnoticed whereas one minute of being on hold on
the telephone can be infuriating to the customer. In a bank
setting, customers only recognize that they are waiting if the
duration is greater than one minute. Therefore, there is no need to
increase staffing to reduce all possible waits.
A scale ranging from short to long such as the one used in
our study may be useful to assess the relative perceived length of
waiting time. Assessing acceptable waits will help managers set
operational objectives, and if they are met, will improve customer
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satisfaction.
Supestion 3: Install distractions which entertain and
physically involve the customer.
When choosing instruments to distract customers, we
recommend trying to actively involve the users. For example,
piped-in music or live piano players may create a more pleasant
atmosphere, but they are passive and do not rope the customer into
the activity. We also suggest keeping the content of the distraction
light-hearted and fresh so that customers remain interested and
entertained for many visits.
The SilentRadio used in our study proved to be an effective
tool for managing perceptions. It was inexpensive, easy to operate,
and did not disrupt normal operations. In additional, since most
customers had to stand still to read the screen they became
physically involved with the distraction and did not mind waiting
as much. The placement of the screen also forced the customers to
turn slightly in order to read it. This had the subliminal effect of
being out of line, as they stood shoulder to shoulder rather than
front to back. Customers preferred the light content of the media
such as horoscopes and tabloid headlines to the more informative
headline news. SilentRadio can also be used as an advertising tool.
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The essence is, if you must make your customers wait, you
can at least make it fun.
Suggestion 4: Get customers out of line.
In many cases, customers can be served without having to
stand in line. Whenever this can be achieved, both company and
customer can benefit. For example, queues can be avoided by
advance reservations, service by mail or telephone, or better
automation.
In banking, there are many ways to conduct transactions
without using a teller. For instance, direct deposit, ATM's,
automatic loan payments, and check cashing machines have
already proven to be sound technologies. The challenge to bank
management is to increase customer awareness and usage of these
tools. Capitalizing on the benefits of saving time may prove to be
an effective means to reach potential customers of these services.
Suggestion 5: Only make people conscious of time if they
grossly overestimate waiting times.
There is a tradeoff between the accuracy of perceptions of
waiting and the awareness of time. In the bank situation,
perceptions were fairly close to reality. This may have been due to
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the customer's past experience with the branch, ease of assessing
the situation, or the shortness of the queue. Whatever the case,
informing customers of their expected waiting time backfired. The
clock made people more aware of the waiting time and encouraged
many of them to play "beat the clock" with a cynical attitude. We
also observed an increase in balking rates.
However, there may be numerous applications where the
customer has no previous experience with the queue or the service
provided and information on expected time in queue may be
helpful. For instance, it is nearly impossible for an airline
passenger to know when his plane will take off when it is sitting in
the middle of the runway. Another example is being put on hold
on the telephone. How do you know if and when you will be
connected to the proper party? In both cases, Maister's principle
that an informed wait is better than an uninformed wait may still
hold.
Sugrestion 6: Modify customer arrival behavior.
Customers are often aware of peak times before they arrive at
a service location, yet they go there during peak hours anyhow. If
some customers could be convinced to arrive during off-peak times,
everyone would be better off. To achieve this, signs explaining
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when off peak hours occur could be posted in stores. Servers could
also mention when lines are shorter to customers who have waited
an inordinate amount of time. In addition, incentives could be
utilized to encourage off-peak arrivals.
Suggestion 7: Use your resources in a visible manner.
This suggestion is much easier said than done. The principle
here is that visibly unused capacity is noticed by customers and it
frustrates them. "Unused capacity" refers to both physical
resources and servers. For instance, visible, unstaffed teller
windows and cash registers may have negatively impacted
customer satisfaction. Similarly, servers who are not serving
customers are also perceived as unused resources. Even though a
server may be processing a transaction for a customer, if the server
is not physically near the customer the event may be misconstrued
by customers who are waiting. Those who wait think the servers
should be serving them!
From this principle, managers should adopt several policies:
1) Keep idle employees out of view.
2) Conduct activities which do not involve customer interactions
out of the customers' sight.
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3) Staff resources closest to the exit point of the queue first.
This practice creates a better first impression for the
customer.
4) Keep unused physical capacity out of view (i.e. portable cash
registers for Christmas season).
Suggestion 8; Segment customers by personality types.
In our study, we observed three distinct types of customers:
"watchers", "impatients", and "neutrals". "Watchers" do not mind
waiting in line. They find the natural hustle and bustle of the
bank entertaining and would prefer a friendly teller with a smile to
a shorter line. However, "impatients" place more emphasis on the
length of the queue in their definition of overall satisfaction.
The needs of the "impatient" group could be met though
innovative products, services, and educational programs which
either avoid or reduce the waiting experience. The airline and
hotel industries have responded to this need through club
memberships which provide express check-in and check-out policies.
Some retailers satisfy convenience-seeking consumers by creating
express check-out cashier lines. New businesses of the 1980's have
proven that people are willing to pay more for services which save
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them time. 20
Suggestion 9: Management must adopt a long term
perspective.
Our research showed that overall customer satisfaction was
rated significantly lower on an historical basis than on the survey
date. Furthermore, although satisfaction improved on a daily basis
as the study progressed, historical satisfaction did not. From this,
we conclude that it takes a tremendous amount of "good days"
before customers' historical opinions change. This implies that
managers much take a long term approach when attempting to
improve perceptions. Short-term fixes do not seem to have long-
term effects.
Suggestion 10: Never underestimate the power of a friendly
server.
Although waiting is an important factor, the influence of a
competent, friendly server can not be overemphasized. We mention
this because even though we feel that waiting is an issue worth
addressing, managers should not lose their perspective. Servers
20Anderson, "Selling Time: Emerging Trends in the Consumer
Service Industries."
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should continually be trained and rewarded for their service, since
their efforts can overcome many of the negative effects of waiting.
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RECOMMENDATIONS FOR FURTHER RESEARCH
This section outlines several topics which we feel merit
further research. Some of our ideas come directly from our study
while others surfaced along the way. The field of perceptions
management is wide open and has potential for breakthrough
research and useful management applications.
1) It would be interesting to compare customers' expected
length of time in queue to their perceived and actual waiting times.
Such a study may provide insights into what firms can do to match
customers' expectations and perceptions to reality. Presumably,
fulfilled expectations would result in increased customer
satisfaction levels.
2) The effects of our manipulations should be studied over
time. For instance, was the electronic newsboard such a success
because it was a novelty or would customers perceive the same
benefits from it over a long period of time?
3) We observed distinct "watchers" and "impatient" groups,
whose opinions of waiting in line differed widely. Perhaps if
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researchers could develop methods for segmenting customers by
personality type businesses could introduce new products or
programs to better serve these groups.
4) Follow-up analysis might explicitly calculate the financial
and intangible benefits of increased service productivity and
compare those benefits to that of an electronic newsboard or other
distracting gimmicks. Our hunch is that a cost/benefit analysis
would show that the electronic newsboard is relatively cheap.
5) Researchers should explore merchandising techniques and
other instruments which distract customers. SilentRadio is a great
tool, but if everyone used it its freshness would wear off and it
would no longer be effective. We are confident that there are many
alternatives already on the market waiting to be discovered.
Furthermore, devices should be placed carefully so that they are
visible to the majority of customers and if possible give people that
"out of line" feeling. Strategic placement of devices may differ from
one application to another, but the concepts behind them may not.
6) It is possible that perceptions of waiting differ when a
customer is waiting to see a human server rather than a machine.
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One way to explore this further would be to conduct an experiment
similar to ours at ATM sites. In all likelihood, the "impatients" are
more apt to use ATM's and have a shorter tolerance for waiting.
We would also recommend measuring balking rates in this type of
study because ATM users have more flexibility in their banking
hours which may influence usage patterns.
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APPENDIX A:
CAMTRON DESCRIPTION AND PROMOTIONAL MATERIALS
During the course of our study, the Bank of Boston was
conducting a pilot study of the Camtron system. Camtron is a
queue management tools which monitors customer arrival and
service rates. Queue statistics are then used to help banks reduce
customer waiting time and/or staffing costs and increasing teller
productivity.
The following pages contain copies of some of Camtron's
promotional materials. They provide insight into the features of
the Camtron system, as well as some of the company's claims about
the benefits provided by its product.
An optional feature of the Camtron system is an electronic clock
which tells customers how long they can expect to wait in line
before being served. We incorporated this clock into the third
phase of our study of customer perceptions of waiting.
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A~ with one
remnarbf bIe new system
prove that we can help you...
i you try our System, vou'll see the benefits in
action. So let us install it in as many test branches
as you wish, collect data for at least 25 working
days, analyze the data, and present iindings aoout
your current staffing and line wait situation.
We'll then generate new teller schedules for
I' ..-..
a lour-weeK periuu. Once you ve implemented
them. vou'll most likely be able to reduce lines,
control costs, or both.
The charge for the pilot program is minimal,
and the entire cost can be applied to any future
equipment order. What's more, you risk nothing
because--at the minimum-- you'll gain invaluable
insight into the functioning of each test branch.
You'll have new data, deeper understanding, and
i the necessary tools tor greater efficiency.
Other uses for the System.
The Line Wait Control System can also be used to
gather information and shorten lines in the plat-
form area or at automatic teller machines. Please
call for more information.
Act today!
VWhen you install the Line Wait Control System,
you'll have an important advantage over your
competition. There's never been a better time to
be at the leading edge of banking technology.
So call us todav at (201) 808-9233. Or write
to 389 Passaic Avenue, Fairfield. New jersey 07006.
We'd like to show you the future.
Carrmtron
___
,_... ...... ~,-,.,.-. Il, r v.,~anrr)ran-*,~·~_a~·--yla)rrJi~a~-urn~ -~-II
The Line 'Valt Control Svstem collects three basic
pieces of intormation using electronic sensors
connectec to Camtron's Compustat computer.
The System is simple and automatic.
First, sensors at tne beginning and end of the
teller line count customers entering and leaving.
Second, sensors at each teller station mea-
sure the time each customer taKes with the teller.
Third, a traffic directional system Indicates
the next available teller and includes each teller
in the on-duty total. (This aevice serves a dual pur-
pose It not onli provides valuabie data but, by
itself, also speeds the telier line.
Immediate and future benefits.
Information is continuousiv collected in 15-
minute increments during the entire time the
branch Is open. And it forms the Dasis for
revised teller scheduling.
But the System also allows the display of
important Information on a large terminal screen
right in the branch. This makes it a real-time tool
for the immediate branch situation.
A fuhl-page printer can produce a wiie van-
etv of reports with line wait and staffing aetails for
review and analysis An alarm feature even lets a
supervisor know that help is needed now. For
example, a teller has a question...or the waiting
time of the last customer in line is unacceptable.
Look into your branches from afar.
We'lI also give you modem access to allow off-
site communication ý ith a brancn This permits a
remote manager to look at the immediate branch
situation ýcurrent vaiting times, lines, and
staffing:, analyze data, or send schedules.
Camntro"r
give you
customer service that's second to none
We're committed to supoorting you as vou
introduce the System to your staf ... coliect
initial data...understand each branch's
unique character...communicate initial find-
ings...and implement new teller schedules.
Our hardware servicing is vital, too.
Since accurate data is the key to success,
ou- contracts can guarantee next-business -
da\ servicing by Camtron technicians who
know how to diagnose, test, and repair the
Svstem.
W\Ve'll also work with your staff to teach
tnem how to trouble-shoot--using the
System's self-diagnostics feature to correct
minor problems. That means in many cases
a service call won't be necessary and virtu-
allv no data collection time will be lost.
Camtrorm
Of course, controlling back office staffing costs is
as important to you as teller staffing. So our man-
agement package includes the data analysis you'll
need. What you won't need is additional staff to
use the System.
We'll analyze:
*Service levels before and after new teller
schedules.
*Line wait data every four weeks after the new
schedules or according to your needs.
*The accuracy of data to assure that the
System is being used correctly.
With our analyses, you can eliminate teller
scheduling from your operations staff duties. And
you'll have the confidence that schedules are
based on accurate, complete, historical data,
with any potential problems caught quickly and
corrected.
Carnr. ra
A complete range of
information and management reports
You need information on the three contributing
factors to lines: customer arrivals, time spent with
the tellers, and the number of tellers available at
any given time. This data is available in 12 writ-
ten reports and eight graphic reports.
These reports include:
Arrivals, average time spent with a teller, average
wait, and maximum wait in half hour intervals;
how long each teller was available, how manvy
customers were served, and the average time with
each customer; a comparison of arrivals on the
same day of the week for five weeks: the percent-
age of customers who waited each numoer o:
minutes from one to 30 minutes.
~oona ;ec-, A- :,,a
;Bira•• BANK NAME HERE L ne LINE ' COmDusa' ' StaoaCe MV.-" c
Date Su, Mo' Tue Wec Tn1 Ft Sa' Totea,
:Aug 3. '9E" E8M 72," 82 114" ."
Seac E 19" 885 85.' 85 93U 354c
•5ec 13 19E7 89E 86; 74' 83' 98 424'
:Bra,c" BAN- NAME HEREE L "INE C oýDs'a" 1I Slanoa'r U','- t
,Dale luesoat SeDtemper l 19E" i One (o- a NJeo.De' ao' eC e' E
TIME STA7 AV3 SERE NMVE PCN- OPEN
IONS O•EN TIME SERv ACT' CJS"
837 C C7 C 0- " 0 "
A9: C CE 7'=
93 3 7 r 62 £4'. b-
100: A 25 ' 0' 52 S2. 2 0',
I03 6 4 16"' 86 9C2.. 2 0'-6 4 i a- 6. 20-
113C E. A 1 •r E7 92'. 2 C-
:B'a"CP BANK NAME HERE Lem LINE ' C.o"Dus'a' ' Slaoa'0 Me,'S
:Dale Tuesa, Se•ltemoe, ' 19E" T Ome e- A4A9 Nmtae' aO Ie.rS E
TIME AU- WA-' WA," MX AVG A,5 MAX
VALS BEC EN7 NUME WA'- D=E', WA"
83: C 7 7 7 CCi- 0- C c-
S3: 23 E ' "- E - '14 -
93: 5 7 : zeS- A 5'-6
13-" 7E 4 5 05- . ' ' 2-
Every four weeks vou'll receive a package or
reports on all aspects of iine \ant control. -1:
required, you can purcia,,.- additionat report.
separately.,
Realistic teller schedules
lew Scriello
Evfr' BAN' NAME HERE Da, Mornay SP Lirr Lue I
Come" 5SAMPLE SCHEDULE W.TH BREAKS
lagel aet e • anm• trime I 0 Minules
Ii-e S..•v• 2 3 A 5 6 7 C
9 o 5 - - - O N o ON O
9 3: t Co' Co' Co .-. . ON O. ON ON ON
I 4! C oc' - ON ON ON ON ON
'100 5 - - 0N Ct' L0' Of, ON ON ON
1 E 7 -0 O N ON CO'. h O' CO' O.
3 Lu" LU' L u LU' Lu' LU' LUr O. 0'. O
Each month, we'll generate schedules shovsing
ho%,w many tellers need to be a'.ailahie eacn half
hour or eerv bus'ness da\. b\ marching teller
availability to the branch's traffic patterns, you
can reduce lines, control star;:ng costs, or... most
likely...both.
Schedules ciearl\, show ,,hen eacn teller
should have lunch and take breaks. What's more,
all schedules are easy to reaa and can meet all
OSH- regulations.
In-branch assistance
Tne System nrovioes a dispiav o. Imoortant Info,-
mation on a large terminal screen right in tne
branch. That allows managers to immediately
adiust staffing to meet unusual situations without
vwaiting ior new schedules to be generated. This is
accomrnoshed by using key data such as:
'\umne- o; customers currentiv in line.
* \aiting time or next customer to enter the line.
-Teller schedules in effect for that da\.
*\umber ot tellers actuaii\ ooen and tne num-
Der that should be open.
'Current average and maximum wvaiting times.
\ umoer o: arrials--actuai and forecastLci.
*SericL trme--actual and torecastec.
Camrtlron
Though you already know it, a recent survey
showed that long teller lines are the #1 customer
complaint - and one of the main reasons that
people move their accounts. Of course, unhappy
customers also lower employee morale.
But now there's a solution. It's called the
Line Wait Control System, and there's never been
anything like it.
First, the System gathers key data.
At a given branch, you need to know:
'How many customers are entering the
teller line and when.
*How much time each customer takes
with the teller.
' How many tellers are available at any
given time.
These details are gathered continuously and
reported in half-hour increments to determine
how long customers are waiting. Then we analyze
the information to generate new teller schedules
that match the branch's traffic patterns and teller
resources.
Our system is vastly superior to more tradi-
tional visual or manual analysis. That's because
it's more accurate...ana continuous.
The result? Maximum staffing efficiency.
1 ...If your customers are satisfied with present
line waits, you may be able to save money
by reducing staff, while maintaining the
same level of service.
2...lf customers are not presently satisfied, you
can improve service by reducing the lines.
3...Most likeivy, vou'll control costs and reduce
ines
We'll give you full support.
*Information and management reports. Every
four weeks you'll receive new teller schedules
and reports on all aspects of line wait control.
*Service Bureau. We'll provide manpower to
handle computer work, generate information,
monitor quality. and analyze results.
-Customer back-up. We'll assist branch staff on
an ongoing basis including installation, intro-
duction and implementation of new teller
schedules.
'Hardware. Electronic sensors and traffic direc-
tional system will collect data automatically
whenever the branch is open for business.
Many leading banks have
discovered the System.
Our customers include many major U.S. banks:
Citibank. Chase, Mellon Bank, Citicorp Savings of
Illinois, Citicorp Savings of Florida. Goldome,
Fidelity Bank. First Chicago and State National.
Analyses have show that, on average, line
v aits have been reduced by\ u to 50'.0 Wnal's
more, many banks have oeen able to reduce telier
staffs by an average of one full time teller.
About Camtron.
Camtron, pan of the Frisco Bav Group, operates
offices throughout North America. The company
has been serving the banking and financial mar-
ketplaces tor almost two decades with informa-
tion, comrDuters, and securint proaucts and ser-
Vices.
Try us in your branches!
We'd like you to experience the benefits of the
Line Wait Control System tor yourself. So we'll
install it in as many test branches as you wish.
collect and anai•ze u;a, generate new telier
scneduies, and anaivze results arter four weeks.
The cost per branch is minimal and can be
applied to future purchases. And the insight you'll
gain about the workings of your branches will be
invaluabie.
Cartrtor
APPENDIX B:
SILENTRADIO DESCRIPTION AND
PROMOTIONAL MATERIALS
A major component of our study was the use of an electronic
newsboard to manipulate customer perceptions of waiting. The
newsboard was positioned so that customers could read news,
sports, weather, Bank of Boston advertisements, and other
information while they waited in line.
For the purpose of our study, we used a product called
SilentRadio. SilentRadio is a division of Cybernetic Data Products,
the world's largest producer of indoor electronic moving message
displays and systems.
The following eight pages contain copies of some of SilentRadio's
promotional materials. They provide insight into the features of
SilentRadio, as well as some of the company's claims about the
benefits provided by its product.
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APPENDIX C:
BACK OF QUESTIONNAIRE
This worksheet was used to determine actual waiting times. As
customers were interviewed, the researchers jotted down a physical
description and the time of the interview. At the end of each day
the interviewers matched these descriptions to the customers on
the video tape and recorded the customer entry and exit times.
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Date:
Interview Time: /BRM >KLK/ BJ Intl Int2
Sex: /M'
Description: Line Entry Time:
(hour:minutes:seconds)
Line Exit Time:
(hour:minutes:seconds)
Kt
Actual Waiting Time
mins secs
ID #
i r
r
I ý,
APPENDIX D:
QUESTIONNAIRES USED DURING
THE THREE PHASES OF STUDY
Phase I Questionnaire:
Phase II Questionnaire:
Phase III Questionnaire:
p. 100
p. 101
p. 102
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SURVEY
1. How long do you think you waited in line today (in minutes)?
2. On a scale of
line:
1 to 10, how would you describe the time that you spent in
a) 1 2 3 4 5 6 7 8 9 10
short long
b) 1 2 3 4 5 6 7 8 9 10
boring interesting
c) 1
stressful
2 - 3 4 5 6 7 8 9 10
relaxing
3. What do you consider
at this branch (in mini a reasonableites)? wait in line
4. On a scale from 1 to 10, with 10 being the highest,
with the overall service level at this Bank of Boston
a) Today:
b) Usually:
compl1
dissati
how satisfied are you
branch:
etely completely
sfied satisfied
1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10
5. What transaction(s) did you perform at the bank today?
Check Cashing
Deposit to Checking
Deposit to SavingsSavinas Withdrawal
Loan Payment
Credit Card Advance
Foreign Currency Transaction
Registered CheckCertified/Cashier's Check
Traveler's Check Purchase
Bond Cashina/Purchase
Other (specify):
6. Do you have an account with the Bank of Boston? Yes No
7. Other Comments:
Thank you for taking the time to help us with our survey!
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SURVEY
1. How long do you think you waited in line today (in minutes)?
2. On a scale of 1 to 10, how
line:
would you describe the time that you spent in
1 2 3 4 5 6 7 8 9 10
short long
1 2 3 4 5 6 7 8 9 10
boring
c) 1 2 3 4 5
stressful
3. What do you consider a reasonable
at this branch (in minutes)?
interesting
6 -7 8 9 10
relaxing
wait in line
4. On a scale from 1 to 10, with 10 beina the highest, how satisfied are you
with the overall service level at this Bank of Boston branch:
a) Today:
b) Usually:
completely completely
dissatisfied satisfied
1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10
5. Did you notice the electronic newsboard today? Yes No
If so, how much of your time in line was spent watching the newsboard?
none
2 3 4 5 6 7 8 9 10
6. What transaction(s) did you perform at the bank today?
Check Cashing
Deposit to Checking
Deposit to Savings
Savinas Withdrawal
_Loan Payment
Credit Card Advance
Foreign Currency Transaction
Registered Check
Certified/Cashier's Check
Traveler's Check Purchase
Bond Cashing/Purchase
Other (specify):
7. Do you have an account with the Bank of Boston? Yes No
8. Other Comments:
Thank you for taking the time to help us with our survey!
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SURVEY
1. How long do you think you waited in line today (in minutes)?
2. On a scale of 1 to 10, how would you describe the time that you spent in
line:
a) 1 2 3 4 5 6 7 8 9 10
short long
b) 1 2 3 4 5 6 7 8 9 10
boring interesting
c) 1
stressful
2 3 4 5 6 7 8 9 10
relaxing
3. What do you consider a reasonable
at this branch (in minutes)? wait in line
4. On a scale from 1 to 10, with 10 beingI the highecst<, how satisfied are you
with the overall service level at this Bank of Boston branch:
a) Today:
b) Usually:
completely
dissatisfied
1
completely
satisfied
2 3 4 5 6 7 8- 9 10
1 2 3 4 5 6 7 8 9 10
5. Did you notice the electronic sign indicating your expected waiting time?
Yes No
If so, what did it say when you joined the line? minutes
6. What transaction(s) did you perform at the bank today?
Check Cashing
Deposit to Checking
Deposit to SavingsSavings Withdrawal
__-__Loan Payment
Credit Card Advance
Foreign Currency Transaction
Registered CheckCertified/Cashier's Check
Traveler's Check Purchase
_ ond Cashing/Purchase
.- COher (specify) :
7. Do you have an account with the Bank of Boston? Yes No
8. Other Comments:
Thank you for taking the time to help us with our survey'
]02
APPENDIX E:
PROJECT WORKPLAN
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APPENDIX F:
CORRELATION STATISTICS
These three pages contain correlation data for the variables we
studied. The information is provided in the following format for
each pair of variables:
Correlation coefficient
(Number of Respondents)
P-value
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APPENDIX F:
CORRELATION STATISTICS
ACTWAIT PERCWAIT REASWAIT DIFF
ACTWAIT
PERCWAIT
REASWAIT
DIFF
TODAYSAT
USUALSAT
Q2A
Q2B
Q2C
ACTWAIT =
PERCWAIT =
REASWAIT =
DIFF =
TODAYSAT =
USUALSAT =
Q2A =Q2B =
Q2C =
Actual Waiting Time
Perceived Waiting Time
Reasonable Waiting Time
Difference: Perceived - Actual Waiting Time
Overall Satisfaction on Survey Date
Usual Overall Satisfaction
Customer Impression of Line Length (Short to Long)
Customer Impression of Interest Level (Boring to Interesting)
Customer Impression of Stress Level (Stressful to Relaxing)
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1.00
(277)
.75
(277)
p=.000
.13
(276)
p=.018
-.09
(277)
p=.06 6
-.24
(277)
p=.0 00
-.03
(261)
p=.331
.58
(277)
p=.000
.02
(277)
p=.361
-.18
(277)
p=.00 1
.75
(277)
p=.00 0
1.00
(277)
.28
(276)
p=.00 0
.59
(277)
p=.000
-.18
(277)
p=.00 2
-.02
(261)
p=.368
.60
(277)
p=.000
-.05
(277)
p=.199
-.22
(277)
p=.0 00
.13
(276)
p=.018
.28
(276)
p=.000
1.0
(276)
.27
(276)
p=.000
.10
(276)
p=.0 48
.10
(260)
p=.057
-.07
(276)
p=.429
.03
(276)
p=.330
-.01
(276)
p=.429
-.09
(277)
p=.066
.59
(276)
p=.0 00
.27
(276)
p=.000
1.0
(277)
.03
(277)
p=.3 13
.00
(261)
p=.481
.18
(277)
p=.02 2
-.10
(277)
p=.0 43
-.12
(277)
p=.022
USUALSAT Q2A Q2B
ACTWAIT -.24
(277)
p=.000
PERCWAIT -.18
(277)
p=.002
REASWAIT .10
(276)
p=.0 48
DIFF .03
(277)
p=.313
TODAYSAT 1.0
(277)
USUALSAT .54
(261)
p=.00 0
Q2A -.32
(277)
p=.00 0
Q2B .25
(277)
p=.000
Q2C .29
(277)
p=.000
ACTWAIT =
PERCWAIT =
REASWAIT =
DIFF =
TODAYSAT =
USUALSAT =
Q2A =
Q2B =
Q2C =
Actual Waiting Time
Perceived Waiting Time
Reasonable Waiting Time
Difference: Perceived - Actual Waiting Time
Overall Satisfaction on Survey Date
Usual Overall Satisfaction
Customer Impression of Line Length (Short to Long)
Customer Impression of Interest Level (Boring to Interesting)
Customer Impression of Stress Level (Stressful to Relaxing)
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-.03
(261)
p=.331
-.02
(261)
p=.368
.10
(260)
p=.05 7
.00
(261)
p=. 481
.54
(261)
p=.000
1.0
(261)
-.08
(261)
p=.103
.26
(261)
p=.000
.24
(261)
p=.00 0
.59
(277)
p=.0 00
.60
(277)
p=.0 00
-.07
(276)
p=.123
.18
(277)
p=.001
-.32
(277)
p=.000
-.08
(261)
p=.103
1.0
(277)
-.15
(277)
p=.0 05
-.34
(277)
p=.000
.02
(277)
p=.3 61
-.05
(277)
p=.1 9 9
.03
(276)
p=.330
-.10
(277)
p=.043
.25
(277)
p=.000
.26
(261)
p=.0 00
-.15
(277)
p=.0 05
1.0
(277)
.36
(277)
p=.000
-.18
(277)
p=.001
-.22
(277)
p=.00 0
-.01
(276)
p=.429
-.12
(277)
p=.02 2
.29
(277)
p=.000
.24
(261)
p=.00 0
-.34
(277)
p=.000
.36
(277)
p=.000
1.0
(277)
Q2CTODAYSAT
NEWSTIME
ACTWAIT
PERCWAIT
REASWAIT
DIFF
TODAYSAT
USUALSAT
Q2A
Q2B
Q2C
ACTWAIT =
PERCWAIT =
REASWAIT =
DIFF =
TODAYSAT =
USUALSAT =
Q2A =
Q2B =
Q2C =
NEWSTIME =
Actual Waiting Time
Perceived Waiting Time
Reasonable Waiting Time
Difference: Perceived - Actual Waiting Time
Overall Satisfaction on Survey Date
Usual Overall Satisfaction
Customer Impression of Line Length (Short to Long)
Customer Impression of Interest Level (Boring to Interesting)
Customer Impression of Stress Level (Stressful to Relaxing)
Amount of Time Customer Spent Watching the Newsboard
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.06
(89)
p=. 303
-.11
(89)
p=. 156
-.11(88)
p=.16 1
-.21
(89)
p=.026
.01
(89)
p=.464
.02(82)
p=.424
.02(89)
p=.425
.32
(89)
p=.001
.29
(89)
p=.003
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APPENDIX G:
T-STATISTICS
The following two pages contain results of T-tests comparing the
control phase responses to the newsboard and clock phase
responses.
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APPENDIX G:
T-STATISTICS
EFFECTS OF ELECTRONIC NEWSBOARD
Respondents Who Waited Less Than Four Minutes
Control Phase
Std.
# Mean Dev.
Newsboard Phase
Std.
# Mean Dev. T-Value p-value
ACTWAIT 87 2.0 1.0 36 2.2 1.1
PERCWAIT 87 3.2 1.9 36 3.5 2.1
DIFF 87 1.1 1.8 36 1.3 1.8
REASWAIT 87 5.6 3.3 36 5.8 3.4
TODAYSAT 87 9.3 1.2 36 9.5 1.1
USUALSAT 84 8.1 2.2 33 8.0 2.3
Q2A 87 2.1 1.6 36 1.9 1.3
Q2B 87 3.9 2.8 36 5.0 3.4
Q2C 87 7.1 2.9 36 7.3 2.7
Respondents Who Waited Four To Twelve Minutes
Control Phase
Std.
# Mean Dev.
Newsboard Phase
Std.
# Mean Dev. T-Value p-value
ACTWAIT
PERCWAIT
DIFF
REASWAIT
TODAYSAT
USUALSAT
Q2A
Q2B
Q2C
ACTWAIT =
PERCWAIT =
REASWAIT =
DIFF =
TODAYSAT =
USUALSAT =
Q2A =
Q2B =
Q2C =
22
22
22
22
22
20
22
22
22
6.7
7.7
1.0
6.4
8.5
7.9
4.3
3.8
6.6
2.3
3.9
3.5
2.8
2.2
2.8
2.2
3.1
2.7
53
53
53
52
53
49
53
53
53
6.5
7.7
1.2
6.0
9.0
8.2
4.4
5.6
6.1
1.8
3.4
3.0
3.7
1.8
2.1
2.1
2.8
2.7
0.40
-0.01
-0.26
0.43
-0.87
-0.49
-0.21
-2.42
0.70
.695
.993
.794
.671
.389
.630
.833
.021
.488
Actual Waiting Time
Perceived Waiting Time
Reasonable Waiting Time
Difference: Perceived - Actual Waiting Time
Overall Satisfaction on Survey Date
Usual Overall Satisfaction
Customer Impression of Line Length (Short to Long)
Customer Impression of Interest Level (Boring to Interesting)
Customer Impression of Stress Level (Stressful to Relaxing)
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-1.08
-0.80
-0.31
-0.30
-0.84
-0.28
0.71
-1.75
-0.32
.286
.424
.761
.764
.401
.782
.482
.086
.751
EFFECTS OF ELECTRONIC CLOCK
Respondents Who Waited Less Than Four Minutes
Control Phase
Std.
# Mean Dev.
Clock Phase
Std.
# Mean Dev. T-Value p-value
ACTWAIT 87 2.0 1.0 40 2.2 1.0
PERCWAIT 87 3.2 1.9 40 2.9 1.5
DIFF 87 1.1 1.8 40 0.7 1.4
REASWAIT 87 5.6 3.3 40 5.4 3.1
TODAYSAT 87 9.3 1.2 40 9.4 1.2
USUALSAT 84 8.1 2.2 38 8.2 2.1
Q2A 87 2.1 1.6 40 2.5 2.2
Q2B 87 3.9 2.8 40 3.9 2.8
Q2C 87 7.1 2.9 40 2.3 2.3
Respondents Who Waited Four To Twelve Minutes
Control Phase
Std.
# Mean Dev.
Clock Phase
Std.
# Mean Dev. T-Value p-value
ACTWAIT
PERCWAIT
DIFF
REASWAIT
TODAYSAT
USUALSAT
Q2A
Q2B
Q2C
ACTWAIT =
PERCWAIT =
REASWAIT =
DIFF =
TODAYSAT =
USUALSAT =
Q2A =
Q2B =
Q2C =
22
22
22
22
22
20
22
22
22
6.7
7.7
1.0
6.4
8.5
7.9
4.3
3.8
6.6
2.3
3.9
3.5
2.8
2.2
2.8
2.2
3.1
2.7
32
32
32
32
32
31
32
32
32
6.9
6.6
-0.3
7.0
8.6
7.7
4.3
3.6
6.4
2.2
3.1
2.0
3.4
1.8
2.7
2.1
2.8
2.6
-0.34
1.03
1.49
-0.78
-0.22
0.18
-0.04
0.25
0.25
.738
.311
.147
.441
.828
.858
.966
.801
.801
Actual Waiting Time
Perceived Waiting Time
Reasonable Waiting Time
Difference: Perceived - Actual Waiting Time
Overall Satisfaction on Survey Date
Usual Overall Satisfaction
Customer Impression of Line Length (Short to Long)
Customer Impression of Interest Level (Boring to Interesting)
Customer Impression of Stress Level (Stressful to Relaxing)
111
-1.08
0.88
1.65
0.21
-0.29
-0.19
-0.92
0.01
0.16
.282
.381
.103
.836
.770
.847
.360
.991
.871
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